Cloning, molecular characterization and expression of ecto-nucleoside triphosphate diphosphohydrolase-1 from Torpedo electric organ.
During synaptic transmission large amounts of ATP are released from pre- and post-synaptic sources of Torpedo electric organ. A chain reaction sequentially hydrolyses ATP to adenosine, which inhibits acetylcholine secretion. The first enzyme implicated in this extracellular ATP hydrolysis is an ecto-nucleoside triphosphate diphosphohydrolase (E-NTPDase) that dephosphorylates both ATP and ADP to AMP. This enzyme has been biochemically characterized in the synaptosomal fraction of Torpedo electric organ, having almost equal affinity for ATP as for ADP, a fact that pointed to the type-1 NTPDase enzyme. In the present work we describe the cloning and molecular characterization of the cDNA for an NTPDase from Torpedo marmorata electric organ. The clone, obtained using the RACE-PCR technique, contains and open-reading frame of 1506bp and encodes a 502 amino acids protein that exhibits high homology with other NTPDases1 from vertebrates previously identified, including those of zebrafish and Xenopus, as well as human, rat and mouse. Topology analyses revealed the existence of two transmembrane regions, two short cytoplasmic tails and a long extracellular domain containing five apyrase-conserved regions. Gene expression studies revealed that this gene is expressed in all the Torpedo tissues analyzed. Finally, activity and cellular localization of the protein encoded by this newly cloned cDNA was assessed by heterologous expression experiments involving COS-7 and HeLa cells.